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CFTC Commodity Futures Trading Commission
CITSS Compliance Instrument Tracking System Service
CMUA California Municipal Utilities Association

CP Coinddent Peak
CPUC California Public Utility Commission
Csli California SolarInitiative

DER Distributed Energy. Resources

DSC Disturbance Control Standard

DSM DemandSide Management

EAP Energy Action Plan

EE Energy Efficiency

EIA Energy Infermation Administrain

EIM Energy Imbalance Market

EM&V Evaluation, measurement & Verification
EPA Environmental Protection Agency
EPACT "Energy Policy Act

EPS Electric Power System

FCV Fuel Cells Vehicle

FEPA Federal Environmental Protection Agency
FERC Federal Energy Regutary Commission
FIT Feedin-Tariff
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GF
GHG
GRP
HDD
HVAC
ICE

11D

IOU
IPP
IRP
ISO
JUG
LGIA
LT
MAPE
MIC
MSSC
MTCO-e
NAESB
NCEEP
NCPA
NEL
NEM
NERC
NOAA
NREL
NSHP
NTTG
NYMEX
OASIS
OATI
OATT
OoLS
OoTC
PAC
PCC
PCC%3
PCT
PHEV
POU
PPA
PV

Generation Facility

Greenhouse Gas

Gross Regional Product

Heating Degree Days

Heating, Ventilating and Air Conditioning
International Exchange

Imperial Irrigation District

InvestorOwned Ullity

Independent Power Producers

Integrated Resources Plan

Independent System Operator

Joint Utilities Group

Large Generator Interconnection Agreement
Long Term

Mean Absolute Percent Error

Maximum Import Capability

Most Severe Single Contingency

Metric Tons of Carbon Dioxide Equivalent
North American Energy Standards Board
New Construction Energy Efficiency Program
NorthernCalifornia Power Agency

Net Energy for Load

Net Energy Metering

North American Electric'Reliability Corporation
National Oceanic and Atmospheric Administration
National Renewable Energy Laboratory
New Solar Homes Partnership
NorthernTier Transmission Group

New York Mercantile 'Exchange
Open‘Access Sarrtame Information System
Open Access Transmission Initiative

Open Access Transmission Tariff
Ordinary Lease Squares

Overthe-Counter

Program Administrator Cost Test

Point of Common Coupling

Portfolio Conient Category 1, 2 and 3
Participant Cost Test

PlugIn Hybrid Electric Vehicle

Publicly Owned Utility

Power Purchase Agreement

Photo Voltaic
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R&D
RAM
REC
RFP
RFQ
RIM
RPS
RSS
RTO
SCPPA
SCT
SEC
SEPA
SGIA
SGIP
SIS
SMUD
SONGS
SRSG
ST
STEP
SVERI
SWOT
T&D
TES
TOLSO
TRC
VaR
VER
VNM
WAPA
WCI
WECC

Research and Development

Renewable Auction Mechanism
Renewable Energy Certificate

Request of Proposal

Request for Qualifications

Ratepayer Impact Measure Test
Renewables Portfolio Standard

Reserve Sharing Software

Regional Transmission Organization
SoutherrCalifornia Public Power Agency
Societal Cost T&t

Securities Exchange Commission

State Environmental Protection Agency
Small Generator Interconnection Agreement
Small Generator Interconnection Procedures
System Impact Study

Sacramento Municipal Utility District
San Ondére Nuclear Generation Station
Southwest Reserve Sharing Group
Short Term

Strategic Transmission Expansion Plan

Southwest Variable Energy Resource Initiative's

Strengths, Weaknesses, Opportunities and Threats

Transmission and Biribution
Thermal Energy Storage

Transmission Owners with Load Serving Obligations

Total Resource Cost Test

Value at Risk

Variable Energy Resources

Virtual Net Metering

Western Area Power Authority
Western Climate Initive

Western Electric Coordination Council

WREGISWestern Region Renewable Electricity Information System

ZNE

Zero-Net Energy
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EXECUTIVE SUMMARY

,PSHULDO ,UUL JEn&rgyRD@pdrtmew tates WriLvhber of challenges in the coming Vaa's
document provides an integratsilategiapproachto overcome those challenges. The effective integration
of all IID resources is criticalo the organizational efficiency and productivity the districtmoving
forward. The IIDIntegrated Resource Plaims to effectively point, , ' Energy Department in one
direction, thus allowing the gears that turn tepartment to cohesively work together toward.the same
goals.

IRPs are commonplace in the utility world of energy planning and many:states and rgqdaticies
require IRPs prior to statewide and regional planning and prior to.significant.and important capital
investments. The intention of this IRP is to refresh the most recenti2@fBated Resource Plarith an
up-to-date resource portfolio plahat coversat least, through 2038eginning in 2018-urthermore, this
document addressthe requirements of the IRP Guidelines under Senate Bill l83Geeds to address
various issues that directly affect the efficient integration of energy respsucbsas

x The security of the lIBalancingAuthority.

X The best mix of resources

x Compliance withRenewablePortfolio Standards and emissions laws included the renewable
portfolio changes of Senate Bill 350

X Operational flexibility and effectiveness imewvables integration

X An aging generation fleeind many others.

Simultaneously, [ID must meet'these challenges while maintaining affordable energy rates for retalil,
commercial and industrial customers. As a result, [ID has assessed many combinatigagrafed
resource portfolios to discern an approach to the numerous uncertainties that face the district.

IID has the unique opportunity to innovatively transform into an inddeagling public utility while
simultaneously conforming to the changing iemwment of new laws and regulations as well as the latest
electric utility standards:developing upon the horizon. IID is uniquely located in an area where renewable
resources such as.solar, geothermal and others can place IID in a leading role as ldereasotace
generation hub in the state of California and the nation. This will requir® lBrk quickly to collaborate

with neighbering utilities and other entities to provide a situation where the IID can maintain its reasonable
customer rates, impve its Balancing Authority infrastructure and be a primary source for reliably
delivered renewable power &outherrCalifornia and to th&est, all while effectively adapting to its own
obligations as a loaslerving energy utility.

IID issued a Request 0 3URSRVDO IRU DQ ,53 FRQVXOWDQW WR YDOLGDW|
process, as well as provide indudiggding expertise. Black and Veatch was selected and IID coordinated

with them as well as with the California Energy Commission througti@uentire process of the IRP
development.
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GOALS OF THEIID

)LUVW DQG IRUHPRVW WKH (QHUJ\ '"HSDUWPHQW PXVW EH DOLJQHC
plan! $SSURYHG LQ WKH 3ILYH DUHDV RI IRFXVniuhenwrest&®@ UH D FR
WKH GLVWULFW DQG WKH FXVWRPHUV LW VHUYHV < DUH

Second, de to the nature of the organization dnelinterdependency.of 1ID as a local organization along

with numerous federal, state and local agencies and business entities;didizant and sensitive to the
YDULRXV DQG RIWHQ GLIITHULEQJ JRDOV RI elacketibdaid bf ditetddsQ DO HQ W
endeavors the painstaking task of balancing the goals of IID while maintaining positive relationships with
external pargs that collaborate with 1ID. These affiliations are a cornerstone of the solidity and the
significance of 1ID to the Imperial Valley, Imperial Coun§outhernCalifornia and thaVesternUnited

States and 1D recognizes the importance ofithe deeisiking process as a means to an end of a goal

that affects manyAs a result, 1ID has worked diligently to establish goals that provide the greatest good.

The Energy Department conducted a survey to identifgithagthsweaknesse@pportunities antdhreats
to help the department move forward.both strategically and organizationally in the most efficient manner
The followingis a summary of the SWOT analysis:

1 https://www.iid.com/about -iid/an -overview/strategic -plan
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Exhibit 1: Energy Department SWOT Analysis:

GOAL OF THEIRP

The RP is anEnergy Departmentwide effort to enable the coordination and collaboration of numerous
internal efforts that must be integrated to create the most optimal direction moving fasvaguired by

SB 350 These directions will allow for critical oagizational objectives to be met in the most efficient
manner. Some of these objectives are:

Creatingsupply plan solutions thateet current and future customer needs.

Creating a system stability and reliability plan that ensures greater grid resilience.
Creatinga renewable energygnd emissions reductiopan that meetSB 350requirements
Creatingan energy efficiency plan that satisfies customer satisfaatidr&B 350 requirements.

X X X X
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A well-developed IRP should analyze and evaluate all of the relswpplyside and demanside resource
impacts to the current and future financial health of the utllity RUGHU WR Ddddt) legstt) DWND 3OHL
solution for meeting future load serving needs in an environmentally sound and sustainable manner.

An IRP provides a public document that allows reatiedelve intoenergy planning at IID and determine
how and why 11D is moving forward with various decisions that are connected to a broader scope of
direction. The exhibit below illustrates the overall goal:

Exhibit2: Goal of IRP

KEY DRIVERS OFIRP

IID has particularly focused on four key areas that are essential to all other objectives of the district. With
the central goal being the obligation to serve customer needs, theaesfaidrive the overall goals of IID:
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x Protecting and Maintaining the 1ID Balancing Authority. IID is the third largest Balancing
Authority in California and the fifth largest electric utilityihe state ,,'TV % DODQFLQJ $XWt
status allows IID opmtions to control its own Area Control Error. This allows 1ID to provide its
own reliability, rather than being controlled and operated by an independent operator, such as the
California Independent Operator. The CAISO balancing authority has the pldbgamuch less
stable for 1ID and its ratepayer& QG ,,'fV XWLOL]DWLRQ RI ORFDO DUHD U
reduction of the risk and the cost of maintaining the IID BA. The integration of intermittent
renewable resources across the nation vigyar the need for more dispatchable generation that
has ramping/loadollowing capabilities and, as a result, the recent development of the Energy
Imbalance Market , a new market that will provide grid stability for.all transmission line owners.
The stats IID holds as a BA is an area that drives how the 11D will plan transmission operations
and expansion, procure resources, operate the system, utilize interregional partnerships and plan
for extreme events.

x Providing Competitive Rates to its Retail, Commecial and Industrial Customers. Electricity
is a fairly inelastic good, so users will moderately.adjust consumption for economic reasons but, in
the end, electricity is a necessity. Therefore, the rate at which the consumption is charged is
something thatan impact all types of customeso are contemplating moving within the 11D
service territory, staying within the service territory and even promoting others to migrate to this
territory. As a public service company, 11D has the'duty and responsibilitgritinue to evolve as
a utility that provides affordable electricity raté@is drives the goals of IID.

X Sustaining System Reliability throughout the 1ID Service AreaSince IID is not a part of the
CAISO, IID has the responsibility to provide reliablewer to all of its customers, even in
extreme events. This is a challenge, since IID is interconnected to several other BAs, and this has
an impact on the physical flow of electricity within the IID service area. 11D works
conscientiously.to assure thhe system operates properly under all conditions to the best of its
ability. This drives the goals of the IID, since the effectiveness of the system reliability is
disturbed by many operational characteristics of generation facilities, transmissidn/ticstri
interconnection strategies and other uncontrollable factors. As a result, regulatory compliance
based decisions.and strategic expanb@sed decisions, currently and in the future, consider
system reliability as a foundational driving factor

X EXxpecting Environmental and Regulatory Responsibility With the California RPS and the Gap
andTrade programs well underway, IID is not only required to meet these goals as a Publicly
Owned Utility, but also has the social responsibility to facilitate otleenseet their goals as well.
IID is located at the heart of many available natural resources to develop renewable generation
IDFLOLWLHY DV ZHOO DV HQHUJ\ HIILFLHQF\ -Dh&kidg prac®@s¢ HU YD W L
becausenany of the laws that kka been developed over the past several years change the entire
dynamic of strategic resource planning and the integration of resources.
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7KH DERYH GULYHUVY DFW DV D FDWDSXOW Wedet sistorheFne€P LQDWLR
IID, first and folemost, has an obligation to serve. These four key drivers are not whole and set apart

from each other. They are all equally important and linked together. Each goal or objective that falls
under these categories depends on the successful integratioseofaivedrivers, with the end goal of

meeting customer needs. The following exhibit attempts to illustrate this relationship between the
aforementioned drivers.

Exhibit 3: Key Drivers of the 201Bitegrated Resource Plan

As illustrated abovaneeting customer needsdthe four key areas that drive the rest of the goals are all
intermingled as each goal and objectives ha impact on other goals. This IRP attempts to provide an
approach to meet the following geneirtegrated Rgource Planing goals.
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SB350IRP GUIDELINES

In 2015,the Clean Emgy and Pollution Reduction Agiassedinder Senate Bill 350 iGalifornia It has
several new key géctives for publity owned utilites such as the Imperial Irrigation Distridthis lav
essentially is the underlying basis for this 2018 IRP. Overall, the following exhibit highlights the main
requirements of SB 350:

Exhibit4: Senate Bill 350 Requirements

The SB 350 guidelines were used in‘the developmentofRP, but it is important to note that many
DVSHFWV DQG XQGHUO\LQJ DVVXPSWLRQV KDYH EHHQ GHWHUPLQH
SURFHVYVY :KLOH ,,'YV JRDO LV WR PHHW DQG H[FHHG DOO &DOLIRU
recommendatiofor this IRP, some aspects may require revision as more details become available and as

SB 100 guidelines become available. Below is an overview of the implementation of SB 350 over the past
several years:

Exhibit5: Senate BilB50 Implementation

IID has addressed each of the requirements under the SB 350 IRP Guidelines using the following key
processes:

Exhibit6: Processes Used to AddreSB 350Requirements
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In order to address all requirements enthe SB 350 IRP Guidelines, and in order to provide a simple
reference guide for readers and CEC staff, below is a table with the key requsrelmegiwith chapter
references where the contents of the requirement can‘be found (greater detailsreftliesaents are

found in Chapter 1):

Exhibit 7: Senate Bill 350 IRP Requirements Reference Table

There are also numerous areas that the SB 350 Guidelines encourages or recommends be covered. Those
are covered more in depth if&pter 1, but the development of this IRP aims to address all requirements
as well as all recommendations found in the Guidelines.

CosT ANDOPERATIONGOALS

x Effectively integrate renewable resources into the energy resource supply portfolio.
x Efficiently integrate transmission upgrade costs with RPS resource strategy.
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X Continue to evolve the gas and energy procurement strategy in order to provitertortmdget

certainty.

Acquire costeffective energy resources and avoid gwercurement.

Strategically utilze the requirement of increasing renewable resources simultaneously to provide

cost certainty.

Further optimize the operation of system resources.

Increase communication and understanding between departments.

Continue to own and operate all major transhifgsQ OLQHYVY ZLWKLQ WKH. ,,'"fV VHUYL

Effectively utilize resources in the area to enhance the opportunity to reduce the risk of losing

reliability control of the 1ID BA and reduce the costs of maintaining the 11D BA.

X As the Energy Imbalance Markeontinues to develop, [ID needsntinue to.monitor the value of
becoming an active participant or the value of being a neighbor with other participants

x Operate the system to effectively reduce carbon footprint in all areas.

x Develop and invest in strageally placed transmission line infrastructure.

X X

X X X X

EFFICIENCY GOALS

X Implement energy efficiency programs necessary to reduce load by at least 5 percent by 2020.

X Adjust these goals annually as necessary to comply with the‘doubling targets of SB 350 ds adopte
WKURXJK WKH &(&fV JXLGHOLQHV

x Provide a positive impact on utility cost by.stabilizing energy consumption and reducing purchases
of expensive peak power.

x Ensure the program portfolio is cost effectithereby relieving upward pressure on rates.

X Assist €hools in improving the energy. efficiency of their facilities despite -dirainishing
budgets, thereby lowering energy consumption through energy efficient upgrades.

x $VVLVW UHVLGHQWLDO GHYHORSHUV WR PHHW WKH WLWOH

x Evaluatefeasibility of various new methods of distributed energy resources, electric vehicles and
energy storage and implement as.needed.

x Implement programs that provide greater incentivdsweincomecustomers and disadvantaged
communities for air quality equ@ LW\ DV GHVF UL E H@om&B& 6Ty /R Z

X Assist customers by providing an opportunity to take charge of their energy utilization and, by
doing so, reduce their electricity cost.

x Create and implemean electric vehicle program available tbaistomers and provide incentives
to low-incomecustomers and disadvantaged communities.

X Provide customers the opportunity to improve the environment by conserving energy and/or
acquiring renewable energy.

x Providerincome qualified residential customeilighwate assistance and positively impact their
families by providing energy efficiency measures that reduce their dependency on subsidies.

Xx. Increase the awareness of energy efficiency and utilization through effective promotion of
programs and energy issuand provide a forum for customer adoption of energy effective habits
through energy education.

REGULATORY GOALS

X Meet or exceed all state and federal planning criteria for renewable cesowith a goal of
generating 29ercent of energy requirementstn renewablsources/renewable energy by 2018,
31 percent by 201 @t least 33 percent by 202D percent by 2024, 45 percent 2027 and 50 percent
by 2030.
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x Continue to reducgreenhousgas emissions to meet or exceed ABaB2 SB 35@efined goals.

X Stratgically execute excess emissions allowance sales to minimize the cost impaveable
resource integration in a nelumetric manner

x Track the continued implementation of regional transmission planning mandates and strategically
develop consensus WItFERC and jurisdictional public utility transmission providers in order to
GHYHORS D FRRUGLQDWHG VWUDWHJ\ DQG WDULII ODQJXDJH
that would not compromise the decisioraking authority of the I[ID while still. beingble to
participate in the regional planning process and comply with the regulatory requirements.

REGIONAL DEVELOPMENT GOALS

X (QFRXUDJH ORFDO HFRQRPLF GHYHORSPHQW E\ GHYHORSLQJ (
service territorywhenever possibjéy cost effective metrics

Expose natural resources for development in the Imperial Valley.

Develop relationshipand potential partnerships to minimize cost.impacts of other goals.

Closely monitor and, where necessary, meet La Quinta.and other systeim grgquirements

X X X

It will be a daunting task to achieve these goals all at once andogsthfethat, as the 11D accomplishes

these goals, costeayincrease, especially as 11D increases its.renewable resource mix. The installment of
more renewable geration will help to meet many regulatory goals, such as the reduction of GHG
emissions and RPS compliance, but renewable generation will also allow IID to secure a greater level of
cost certainty, thus customer rate stability. With careful planning antesively operating organization,

IID can achieve these goals over a period of time with an approach that will be more cost effective than a
status quo approach.

The 2018 IRP attempts to balance the various goals of thé\tRleving these goals will takaedication
and the longevity of managemeas there is an implied amount of investmeatessaryo accomplish
these goals.

SUMMARY AND RECOMMENDATIONS

Several modeling analysis were performed including transmission system modeling, operational system
modeling and other modeling activities. Many of the underlying processes used to determine some of the
assumptions were_ provided by numerous sections withinHidwvever, for the economic evaluation to

determine the most optimal set of resources and anb@O H[SDQVLRQ SODQ ,,' XVHG 3R
GenTrader model:

GenTrader provides a systematic approach to assess risk exposures of asset portfolios through stochastic
simulation of market price volatility, load or demand uncertainty, as well as gegeuait availability.
Thousands of deterministic scenarios were simulated and compared to eliminate various portfolios and
narrow down to a set of portfolios to further test, resulting in a set of preferred portfolios under a given set
of circumstances. Fthermore, GenTrader offessochastic capabilitwithin the model. This was used for
additional risk analysis and other scenario testing.

The following is a summary table of all studies performed and how they rank in comparison to various
alternative pofblios:
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Based upon the analysis and studies prepared for this report, the following major recommendations are
presented:

X

IID must closely monitor the Coachella Vallesateragreementand how it may impact all future
decisions, which would significantly rede the IID energy load as well as drastically change the
manner in which load is served;

IID needs to closely monitor the regulations, rules and guidelines issued to imp&Bnabdas

well as the recently pass& 100that have been released/adoptedate and will.continue to be
released/adopted. These guidelines will be pivotal to the specific sticltengeting statewide
compliance targets in RPS, Energy Efficiency, IRP submittals, p86t@BIG emission reduction
targets, vehicle electrificatioenergy storage assessment and grid reliability with just and reliable
rates;

Issue a Request for Proposals for 30 MW of energy storage to be locatedNortthernterritory
of the IID system. This addition to the IID resource portfolio ‘will allow lIDojerate more
efficiently and cost effectively and provide much needed reliability benefits tdNtinthern
territory;

IID should consider retiring some hydro units, particularly Pilot Knob and Drop 5. If retirements
are not an option, then IID needs tolseapital investment in these facilities and other hydro
facilities that may provide more efficient operations and lower operations and maintenance costs.

Over the 26year planning horizon, IID should keep conventional generation commissioned as long
as pasible. These generation facilities offer much needed capacity, flexible generation, ancillary
services and system resources. Replacement with similar resources contain similar costs due to the
premium/debt payments that.would be required for these newrces owever, if 11D decides to

retire flexible capacity, IID must replace it with flexible capacity, specifically energy storage.
Furthermore, in_the event that the market of solar + storage provides a more competitive cost
FRPSDUHG WR ,, fi§er, IDHQ3t tcoDpMeteR @liability analysis to ensure all integration
costs are included.in the replacement decision;

SHLQYHVW LQ ,,'fV JHQHUDWLRQ IOHHW WR SURYLGH JUHDWH
for greater unit efficiency andwer annual fixed and variable maintenance costs;

Due to recent customer requedtss possible to see an influx of new large commercial customers
in'theNorthernterritory of the 11D system that wiBlignificantlyincrease the total load and energy
requrements. IID needs to closely monitor the progress of these requests and make the necessary
adjustments that provide an efficient, eeffective, and reliable loaserving environment.
Additionally, many aspects within this document consider assumptiansite volatile and 11D

will adjust accordingly, even beyond the scope of the recommendations of this document, if
necessary;
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To avoid operational issues of excessive power over certain hours of the year, 11D needsdo expl
seasonallybased resources wie possible. 1ID is long in the winter and short in the summer
Thereforgits musttake resources are supplied throughout hours or all hours of every month of the
year. IID needs to elude spending a considerable amount more than what is necessanyrfigr not
contract costs, but also integration costs, with an increase in unrealized savings in the shoulder
months however, this approach does not come without challenges, such as higher contract costs
for summer months, full capacity needs not being me¢bgwables that are intermittent and many
other factors that need to be considered;

No sooner than 2028h¢ 1ID should enter into power supmgreements for an‘additional-16

MW of baseload renewable generation and-380MW of solar generatin with in-Service dates

of 20282030 to help meet RPS standards urgiei350as well as:the recently passed SB aa6

UHGXFH *+* HPLVVLRQV 5HQHZDEOH JHQHUDWLRQ ZLOO DOVR
power supply costs, although thalue ofaddiional renewable resourcesmpared tdraditional
nonrrenewable resourcesill depend on future pricing trends for both renewable energy and
traditional resourcesAdditionally, IID needs to consider the impact of increased renewables and

seek opportuniéis for flexible technologies and the addition of quick responding generation or
energy storage that allows for more effective renewable integration;

In the event that 1ID agrees to additional renewable generatibrinagervice dates prior or 2028

then ID needs to seek opportunities to repositiosellexisting high priced agreements to alleviate
excess system generation and loss of controllable fuels. [ID must monitor load growth and impacts
of the activities on the customer side of the meter to erRBS compliance is met with diversified
eligible resources, and if at all possible, diversified portfolio content categories;

The need timeline for renewable resources and emission reductions depends on two key metrics:
o |ID energy sales to customers
0 Renevable production

These metrics must be closely monitored to adjust where necessary. If load growth does not occur,

then fewer renewable resources are needed and the need occurs after 2028. If load growth is faster
than expected, then more renewable reseunce needed and the need occurs before 2028.

IID should diversify the resource mixit relies upon to serve loadID needs to consider
diversification in technology type, generation output stability, fuel type, land use amounts, contract
structuring, genation output pattern, bond issuance strategies, debt structure planning and
partnerships with neighboring utilities and groups sucthaSouthernCalifornia Public Power
Authority. This includes transmission projects that provide access to variousy enargets.
Diversity in all things and all approaches will benefit 11D by reducing various riskdiskrct is
exposed to;

IID needs to adopt new energy efficiency targets that reflect SB 350 requirerfaartsly
HIILFLHQF\ DQG FRQVHHYWWIBRHQ/ RVKIHOQI WHHQ UHQHZDEOH J

conservation energy efficiencyand demandide management activities should continue to
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increase in accordance wiiB 350VWDQGDUGY LQ RUGHU WR UHGXFH WKH ,,
are expectetb be used for less than 200 hours per yEaploring new energy efficiency/DSM
technologies, time of usend interruptible rates are the first step toward achieving a higher level of
demandside managemeinnpact

IID needs to create an electric vehipt®gram available to IID customers. Studies show that each
customer who plugs in can add up to 120000 kWh/yr of customer load<and a properly
structured program can help alleviate over generation pressures and provide air.quality equality to
IID custorrers, and particularly, to disadvantaged communities if the program:targets these areas.

The 1ID should continue planning to meet GHG emission reduction legistatreduce emissions

by 40 percent below 1990 levels by 2030 and 80 percent below 1990 hgveG50 Proposed
DGGLWLRQV WR WKH ,,'fV UHVRXUFH PL[ ZLOO KHOS UHGXFH *
resourcesbut additional reductions will be required to avoid.having to purchase emission credits

in the future at a potentially high cpst

IID should further investigate the option of séfDQDJLQJ D BEXLOGrof@&IERZQ" VWU
plans and other generation facility technologies.on-idned land as opposed to paying a
developer to manage the project development. Diversity in corgragitures is an important

diversity in generation technology;

The Request for Proposairocess ‘helps.the developer understand what 11D needs and it increases
compdition among the developers atiiis, lowering the price and providing a sound negotiating
structure for both IID and the developer. 1ID should use the RFP process at every opportunity,
including an RFP process through SCPPA, since it is the industry standard and the most accepted
and sophisticated approach that encourages IID to exclusivett #ee most attractive offer;

' TV KHGJLQJ SURJUD I MK GgaX ané erdrRg® WarketX binder the Energy Risk
Policy. IID should anticipate the natural rise of energy and gas costs as well as emissions and
renewable costs while all being dirgabr indirectly associated to each other. The reduction of risk
through a consistent hedging program will empower 11D to further ensure budgetary certainty and
stabilize consumer rates;

IID needs to invest in the required transmission and distributigeqisovhere rate increases can

be avoided.lID transmission system and the transmission system infrastrucigstment is
effective in protecting and maintaining the 11D Balancing Authowtgiditionally, some of these
projectsmay contain greater valugith an organizational shift in business activities such as
economic dispatch sales and regional balancing services where the proper process infrastructure
must be in place prior to new activity implementation to mitigate risk

IID should become a partjmant in the NGV2 project to provide additional access to markets and
additional reliability stability to the 1ID system. While,"fV LPSRUWY D Whih®URMHFW
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decreasalue to increasing RPS requiremeridenefits from building a transmissitine for less
than $40 millionthat will have access to a cheaper mahealp tojustify the project. It can be
furtherjustified by an increasm projects connected to the IID system with-@afkers outside of
WKH ,," WHUULWRU\ SD\LQJ ,,'TV ZKHHOLQJ UDWH

X With the IID§ increased understanding of the CAISO markets and with the surplus of capacity and
energy during the winter montfidovember through Aprj] 11D could take advantage of marketing
the ancillary services of this surplus and further reduce thaatrgd meeting RPS/AB2 laws.
IID needs to develop a plaoimplement this;

X ,,') QHHGV WR IXUWKHU H[SORUH WKH DNGrhérNgyser@inrRHe hexti [ LEOH
five years as well as repower El Centto. 4 and adeknergy storage when neosolar is consumed
to be in service between 2021 or 2025. Additional flexibility of\gas fired peaking generation and
grid-stabling energy storage will provide the necessary.support:the IID system needs to maintain
reliability and potentially reduce costghen used properly in the wake of a heavy influx of
intermittent renewable resource integration and customer owned generation; and

x Finally, since this IRRvas developed under the purview of SB 350, there are many conclusions
that are based on the elemeotshe SB 350 regulations. However, with the passage of SB 100,
PDQ\ DVVXPSWLRQV ZLOO FKDQJH DQG WKLV PD\ FKDQJH ,,'1V
IID needs to monitor the regulatory proceeding of SB-tH)@ted policies and ensure that any
changs be reflected in the underlyingrassumptions for all future decisions.

The following LV DQ LOOXVWUDWLRQ WKDW SURYLGHV D VXPPDU\
recommendations:

Exhibit8: Key Findings and Recommendations
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Theexhibit below illustrates the key recommendations in chronological order:

Exhibit9: Timeline of Key Elements of theeRecommendatadsKey Findings
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{Observe SB 350 and SB 100 guidelines and determine best
2 O 1 8 strategies of compliance.

{Issue an RFP for 30 MW of energy storage with a COD of 2019
20182019 @
2 O 1 8_2 O 2 O {fce::fseill’f)?e?nd implement an electric vehicle program where

{Incorporate operational practices to reduce costs and
20 18—2020 emissions while maintaining strong reliability and and
environmental compliance.

20 1 8_202 6 {Eggpgtljeetse. all necesary transmission and distribution system
{Update IRP.
20192023 peate

2 O 2 1_2 O 2 6 {{;iggrggszt\lljv?]igrg: r:c; ;gzgéition long or costly resources.

2 O 2 1_3 O {Monitor market oppotunities in unit replacements that

provide similar system stability and reliability to the 11D system.

{Procure a diversified mix (10 percent baseload/90 percent
2 O 2 7— 2 O 3 O intermittent renewable resources) to comply with 50 percent
by 2030 no sooner than the needed period.

2030 and Beyond

{Procure resources to allow for a net carbon nuetral resource
supply.

PROCESS FABPDATING THERP
The following is a schedule to update the IRP:

x At a minimum, IID will update this IRP within the next five years with a due date of.Ja023.

x 11D will begin evaluating the need for updating the IRP by Juh@19.

x If and when IID determines that a new IRP is needed, 1ID will update and apprdRPtiagthin
the five year deadline of Jah, 2023.
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In conclusionit is paramount that the recommendations from this IRP, if at all possible, avoid rate impacts
above and beyond standard inflatibowever, if there argystem investmenthat are absolulgnecessary

WR PDLQWDLQ , 3qafigedlly MspRrQible Yublic agency whose mission is to provide reliable,
efficient and affordably priced water and energy service to the communities it setlies a rate study

may be necessatyp fully evduate the need for any rate increasHse programs ahcosts that this IRP
recommendationaim for the goal of reducing costs wherever possabié therefore, do not require any
rate increases above and beyond standard inflatised increase8elow isa summary of the Energy
Department capital investment cost as a result of this IRP:

Exhibit 10: Capital Investment: Required and Potential 2180 Costs

In addition to the above.summary table, it is important to note thatithef costs by each aections in
the EnergyDepartment (generation, transmission, distribution@thdis) can vary based on a number of
othervariables and factors that are discussed more in detail within thig HRRehart below exhibits the
breakdowamong the various energgctions within thelepartmentalong with their relationship to the
threshold of additional rate increases (above and beyond inflation related increases):

Exhibit 11: Capital Investment: Required and tenotial 20192030 Cost Breakdown and Rate Threshold

2 https://www.iid.com/about -iid/an -overview
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CHAPTER 1: IRP PURPOSE AND APPROACH

PURPOSE ANDOBJECTIVES OF THHRP

This IRP for thelmperial IrrigationDistrict has been prepared by IlDEnergy Department to meet all the

IRP requirements estidhed by the state of California for public owned utilitiese IRP.meets the specific
requirements established by the California Energy Commission, including the data:forms showing the
projected capacity balance and other information, which are loitafgghendixB of this IRPdocument

The goal of thidRP is to providellD with short andlongtermintegratedolarsto securghe generation
andotherresources neededneeet, ,' TV R Y H U D.Oltls miksvoW is&Rpgovick reliable, efficientand
affordably pricedwaterand energyservice to the communitid$D. serves, "while maintaining financial
integrity and meeting regulatory and environmental requirements.

While this IRP accomplis#sthe objectivesoutlined abovethis is a living document that il be revised
and updated as conditions warrdntany event, the IRPwill'be updated at least efregyears, as required
by the CEC.

ORGANIZATION OF THEIRP

This IRP isorganizednto sections that'contain.the following

X Sectionl presents the ovdtapurposeof the IRP and outlines the report organization. The
regulatory IRP content requirements are also described and their location in this IRP is identified

X Section2 provides-a description of the IID electric system, its resources and prograiniss a
operating responsibilities as a balancing authority.

X Section3 provides a summary of the demand and energy forecast for IID, including a description
of the forecasting methodology used.

x Section4 identifies - the need for additional resources thiéeafrom a comparison of the 11D
forecast and existing resources.

x Section 5Sprovides a description of potential new resources and presents cost and performance
information that is utilized in the economic planning model used for the, SBetyTrader

X Section 6 presents the primary modeling assumptions used in the expansion planning analysis that
forms the backbone of this IRP.

X Section7 presents the modeling results and provides a discussion of merits and ranking of the
competing expansion plans.

X Sedion 8 provides the IRP conclusions and recommendatidhs includes the preferred
expansion plan and the next steps involved in realizing the development of the resources added
early in that plan.
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X Appendicescontain the CEC IRP standardized reportiablés along with several pieces of
supplementainformation.

THE2018 IRPDEVELOPMENPROCESS

The lID Energy Departmentonducts resource studies and economic evaluations to evaluate resource
decisions on an ongoing basis. Several of these studies wereduitn the development of this IRP. In
addition, however, 1ID developed the IRP through a collaborative team effort that<included several 11D
groups and outside stakeholders. Generally, the tasks performed by these various contributing groups
included:

Identifying strategic alternatives

Gatheing functional area input

Discusing key assumptions and critical issues

Creaing viable and achievabkcenarios

Simulatng various combinations of alternatives

Discuséng preliminary findingsrefining analyss, if necessary
Drafting andreviewing the IRP document

Presering final findings in written form

X X X X X X X X

The resulting IRRlocumentdescribeghe IRP.process and recommends spedifternativesfor IID to
meet is power requirementsomply with environmentaind regulatory responsibilities and to continue
serving its customers in a reliable and ezfétctive manner.

One important group involved in®IRP. development included-lidremployee stakeholders who were
interested in contributing toward the IRP amttidionmaking process. These stakeholders consisted of the
IRP working groupwhich waspresentedvith a description of the IRBrocess andhe IRP draftresults
throughtwo public workshepseldin the Coachellaand Imperialvalley areas. The workshopsre held

on October 18, 2018in La Quint@aliforniaand October 20, 2018 &l Centrg California. Comments
received were related twide range of issues including the load forecast, renewable resources, energy
efficiency programs and.transmission lggansion.

The commentsvereaddressedndthe contributions were welcomed additions to the preparation of this
IRP.

MAJORDRIVERS AND REQUIREMENTS INFLUENGNG THE 2018IRP

The last IRP for 1ID was completed 2016. Since that time, there have beemny power sector
developments that strongly shaped ¢heationof the 2018 IRP. First anfdremost,has been a series of
California laws, Executive Orders, and regulatitres helped to shape the objectives of this IRPitnd
content. In this sectiona summary of the most important influences is provided. Other changes impacting
the direction of this IRP from an economic and modeling standpainth as the IID load forecast,
resource costs and fuel price projectidrage discussed in subsequent sections
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SB350AND THE CECIRP GUIDELINE REQUIREMENTS

The most important state law influencing the current IRRe<Clean Energy and Pollution Reduction

$FW RI 6HQDWH %LOO ZKLFK UHSUHVHQWHG DQ DJJUHVVLYI
integrate renewable energy and energy efficier@J LRU WR &DOLIRUQLDTV FRQWURGOC
Portfolio Standard was set according to Senate Bill x1 2 (SBx$@ymarized briefly, SBx 1 2 directed

California's electric utilities to reach a 33 percent RRP&three compliance periods. First; utilities were

directed to procure renewable energy products equal to 20 percent of retail sales by December 31, 2013.
Second, utilities were directed to procure renewable energy products equal to 25 percentafaetay

Deember31, 2016. Third, utilities were directed to procure renewable energy products equal to 33

percent of retail sales by December 31, 2020, and they were required to'maintain that percentage in

following years.

On Oct 7, 2015, California Geernor Brown signe@B 350into law. This updated and expanded SBx 1

TV 536 VWDQGDUGY 6SHFLILFDOO\ 6% perteRthl26pD ¥ B@ertéi H VW D W H
by 2030. SB 350 doubles the existing standards for statewide energy. efficieingg saelectricity and
natural gas by retail customers by 2030, and encourages widespread transportation elect8i-866n.
alsoestablishedhe intent to expand the footprint of the California Independent System Operator to form
a regionaindependet systemoperator in a larger,.geographic area throughout the Western
Interconnection, which wuld require further authorizing legislation in order to proceed.

Most recently SB 10Q which requires California to.get 100 percent of its power from reneveedol
other zerecarbon resources by 2048as signed by Governor Brown on September 10, 2683100
specifies intermediate milestones-44 percent by 2024; 452 percent by 2027; and &0 percent by
2030.

To facilitate the development afpublic utiity IRPs and the consistent reporting of the results, the CEC
has issued a set of IRP Guidelirleat list requirements and recommendations for the IRP filihg
following is a list of itemghat supplement the Executive Summary arerequird, or re@ommendedy

the CECIRP Guidelinesto be part ot public utility  NRP filing:

CEC IRP Guideline DocumentRequirementsfor Public Utilities :
Section Topic
2A:

= Planninghorizon mustkextendto at least 2030
- Specificgoalsto be met include thRPStarget(50 percentoy 2030) and GH@arget(40
percentelow 1990evels)

3 The text of SBx1 2 is available hetgtp://www.leginfo.ca.gov/pub/t12/bill/sen/sb 0001
0050/sbx1 2 bill 20110412 chaptered.html

4 Thetext of SB 350 is available:at
http://leginfo.leqgislature.ca.gov/faces/billNavClient.xhtmI?bill id=20152&B350
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2C
- Submit standardized tables
o Capacity Resource Accounting Table (CRAT)
o Energy Balance Table (EBT)
0 RPS Procurement Table (RPT)
0 GHG Emission Accounting Table (GEAT)
2E:
- Use or develop aaimand forecast
0 Place the mnual forecasted peak demandtir CRAT
o0 Place the mnual forecasted sales, other loads and net energy for lead in EBT
o Describehedemand forecasting methodology and assumptions
2F:
- Report the mix of resources used by the POORAT, EBT, RPT and GEAT
0 Address procurement for a diversified procurement portfolio for short anetdomg
electricity and demand response
- ThelRP must show how 5percentRE target will by met in'2030'in EBT and RPT
- ThelRP must address EE and Demandptmserogramsand include thie impact inthe
CRAT and EBT
- ThelRP must address energy storage
- ThelRP must address transportation electrification
- ThelRP must reporthe EV load on CRAT and EBT
- ThelRP mustdetermine thé&et GHG‘emissions.impact
2G:
- IRPs must ensure system anddocal reliability
0 Must include projections of peak capacity and supply and demand resources in
CRATS as well as the planning reserve margin
0 Must address grid flexibility
- Must identify local transmission constrained areas
- Must inclue existing or emerging capacity needs from transmission constraints
2H:
- IRPsmust report. emissions projections in the GEAT and provide supporting information
2l
- IRPsPXVW HQVXUH 328V SODQ WR VHUYH LWV FXVWRPHUV M>
2J:
- IRP must.ensre the goals of achieving diversity, sustainability and resilience to the bulk
transmission system, distribution system and local communities
= . IRP.must discuss amgliability concernf thedistribution system
2K:
- IRPs must ensure the POU achievesgibed of minimizing localized air pollutants/GHG
- Must include discussion of current programs and policies in place to address local air
pollution

CEC IRP Guideline DocumentRecommendations for Public Utilities
Section Topic
2A:

- Encouraged to present aysik in IRP that address post 2030
2B:
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2C:

2E:

2F2d:

2F3a

2F4:

2F5:

2G:

21

2k:

Encouraged to evaluate other scenarios and sensitivity analysis to consider cost effectiveness
of alternative resource options
Encouraged to submit analysis of alternatives

Encouraged to submit data for multiplesarios
Encouraged to include other demand forecast scenarios

Encouraged to provide additional info
o POU plan to meet portfolio balance requirements
0 Any identified issues that have the potential to prevent the POU from procuring
sufficient renewhle resources

Encouraged to include programs and measures that will contrib8& 360EE goals
Encouraged to identify relationship between AAEE savings assumed and IRP filing, the
target established by the POU and estimates of market, economeachnitally achievable
EE savings from the study or studies POUs usedto establish their targets

Encouraged to include the expected quantitative impacts of plannedg@nisiéive demand
response measures for future implementation

Recommended to dedoe possible roleto address over generation and ramping concerns
Any guantitative analysis undertaken bythe POU evaluating the cost effectiveness of storage

Encouraged to include charging. profile forecast and how a program will influence the profile
Current amount, type and location of charging infrastructure

Medium and heavy duty EVs

How investments are to promote electrification and how they might align with other
standards

Plans to coordinate with other utilities

Current or planned programs to prote EVs in disadvantaged communities

Customer education outreach efforts

Coordination of transportation electrification with other DERs

Timeline and plan for collecting and sharing data

Provide an estimate of potential over generation and curtailaneindaily load profiles
Encouraged to discuss transmission solutions to local capacity shortfalls

Encouraged to identify elements that result in large customer impacts

Encouraged to report how programs assist and prioritize disadvantaged conamunitie
Encouraged to report plans and progress results in implementing the relevant
UHFRPPHQGDWL R @vomgbakie&sTapod R Z

0 Low-income customer solar programs

o Pilot programs that provide solar for lamcome customers and disadvantaged

communities

Encouraged to report on plans and progress in implementing recommendations in CARB
low-income barriers study
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- Encouraged to include the following:

o Indicators used to track impacts and benefits onifmeme customers

0 Strategies for maximizing the contributiof EE in disadvantaged communities

o Transportation electrification investments, their effectiveness in improving air quality
and how to coordinate with local agencies

0 Labor, workforce and training programs designed forilogome customers

0 Financing mech@isms offered by the POU to improve usedy-incomecustomers

o Efforts to increase contracting opportunities for small businesses-in Disadvantaged
communities

0 Any strategies used to maximize edtion and participation in clean.energy and
transportation pgrams folow-incomecustomers

OTHERLEGISLATIVE AND REGULATORY CHANGES

In addition toSB 35(Q there have been a numberretentstate lawsand-regulationthat have impacted the
IID IRP process. These include the followkey laws and regulations:

GHGEMISSIONSREDUCTIONS

Due to the nature of the law, IID adjusted its‘approach to resource planning to meet the emission reduction
standard.

An earlyCalifornia initiative for reducing GHG emissionsvasAssembly Bill 32 signed into law in 2006

by formerGovernor Schwarzeneggdrhe main strategies for making these reductiemehighlighted in

the AB 32 Scoping PlarmThe GHG reduction focus was furthered in California BRYHUQRU % URZQT
Executive Order BB0-15, issued on April 29, 201%hich estdlished a CalifornigGHG reduction target

of 40 percent below 1990 levels by 20802016, the Legislature passed SB 32, which formalized the 2030

GHG emissions reduction target of 40 percent balw 990 levels set forth in Executive Ordes3B-

15.

In conjunction with SB 32, the Legislature passed AB 197 to prak&€alifornia Air Resources Board
with further guidance in preparing an update to the Scoping Plabe@mberl4, 2017, CARB approved
the second update to the Scoping Plan to reflectatgets set forth in Executive Orde3B-15 and SB
32,

CARB adopted a plan to reach the 1990 levels through regulations including establishingbaseket
mechanisms, which have the following components:
1) Expand energy efficiency programs
2) Achieve astatewide renewable energy mix of 33 percent
3) Develop a Caqand Trade Program that links to the Western Climate Initiative partner programs to
create a regional market system
4) Establish targets for transportation related GHG emissions for regions thro@gidornia
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5 AGRSW DQG LPSOHPHQW &DOLIRUQLDYY FOHDQ FDU VWDQGDU
Carbon Fuel Standard

6) Create targeted fees, including public goods charges on water use fees on high global warming
potential gases, and a fee to fulii DGPLQLVWUDWLYH R&iW WrmikteWwtiH VWDW
AB 32.

On July 26, 2018, CARB approved an overall IRP planning range between 30 and 53 MMTCOZ2e, as
UHIOHFWHG LQ WKH 6FRSLQJ 30DQ 8SGDWH _&$5%Hisas URSRVDC
524,000 MTCOZ2e at the low end of the range, and 925,000 MTCO2e range, or.1.745 percent of the
electricity sector emissions.

As stated above, CaandTrade program is an important part of the CARB strategy. Recently, the
Legislaturehasaffirmed the extension of the Cagnd Trade program through 2034th the passage of AB
398 A detailed discussion of the GamdTrade program is provided in"Appendix

Most recently SB 100 has passed the California Assemidgsigned by.the GovernoiSB 100commits
California to procuring energy from 100 percent carbomssions free resources by 2045.

ROOFTORSOLARPOLICIES

SB 1 (2017) enaced Governor Schwarzenegger's. Million Solar Roofs Initiative and exquhiice
&DOLIRUQLD 6RODU ,QL VdlariHdniey Parid€sBip&y efMririgHbdilding projects to meet
minimum energy efficiency levels when applying for ratepdyaded incentivesThe statute also
recommends that photovoltaic solgystem components and installations meet rating standards and
performance requirements.

AB 920, signed into law ir2009 implements anet energy meteringule that requires utilities to pay
UHVLGHQWLDO FEXVWRPHUV DQG EXVLQHVVHV IRU HIFHVXBHQHUJ\ S
510raised the cap dhe number of homes and businesses that caNEbEbilling from 2.5 percent t&

percentRl WKH HOHFWULF XWLOLW\YV.Dheldwhlddaddresseseoardy metelingH D N G H |
betweerpublicly owned utilitiesand customegenerator$o compesate such generators on a tinfeuse

basis.The &DOLIRUQLD 3XEOLF 8NEMQ.0wagram, Rppkoved lirRignTiafy 2016, extends

the NEM. program for the@nvestorowned utility territories in California,which ensures that NEM

customers continuentreceive retail rates for surplus energy, but are placed oroftuge ratesliD

monitors the NEM 2.0 program for trends in implementing its own NEM rules.

On May 9, 2018, the CEC adopted 2019 Building Energy Efficiency Standards to take effect January

2020. The new standards require that new home construction include the installation of solar photovoltaic
systems. In promulgating the standards, the CEC acknowledged that rooftop solar generation is not
LQWHQGHG WR VXEVWD Q Wiridéyude. Eff[dieHay @qliréaients RISOMENE elstablished

for newly constructed healthcare facilities, and the 2019 standards added provisions to encourage demand
responsive technologies, including battery storage and heat pump water heaters. Trassiddddr
SURYLVLRQV WR LPSURYH UHVLGHQWLDO EXLOGLQJVY WKHUPDO H(
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windows. For nonresidential buildings, the new standards work to maximum the use of LED technology.
Under the new standards, nonresideratial residential buildings are expected to use less energy and
require less electricity from their local utilities. 11D must account for these circumstances in its
procurement and planning decisions.

SB859 £STATEBIOMASSMANDATE
In September 2016, a bilas passed that requires POUs like IID to proemergy frombiomass derived
IDFLOLWLHV WKDW EXUQ VWDWH LGHQWLILHG pWUHH PRUWDOLW\T

S3H $ ORFDO SXEOLFO\ RZQHG HOHFWULF XWLOLWproMiEULQJ PRL
SURSRUWLRQDWH VKDUH EDVHG RQ WKH UDWLR RI WKH XWLOLW\Y
125 megawatts of cumulative rated capacity from existing bioenergy projects described in subdivision (b)
subject to terms of at led$te years.

(b) In addition to the requirements of subdivision (f) of Section:399.20, by December 1, 2016,
electrical corporations shall collectively procure, through financial commitments of five years, their
proportionate share of 125 megawatts of cutivdarated generating capacity from existing
bioenergy projects that commenced operations‘prior.to June 1, 2013. At least 80 percent of the
feedstock of an eligible facility, on an annual basis, shall ‘be a byproduct of sustainable forestry
management, whircincludes removal of dead and dying trees from Tier 1 and Tier 2 high hazard
zones and is not that from lands that have been clear cut. At least 60 percent of this feedstock shall
EH IURP 7LHU DQG 7LHU KLJK KD]DUG JRQHV ~

., TV RYHUDOO ExderedlidehR &pRrgxinha¥e $2 million impact based on current pricing. [ID
is working with SCPPA, CMUA and NCPA to.find the most economical resource and is making progress
towardthe identification of that resource

REGIONALIZATION

While 11D clearly lotbies against regionalizatio@alifornia policy makerave, in recent years, debated

the benefits of operating the Western regional grid as a single entity. The intent of regionalization in the
form of an integrated'western regional energy market iskdf® LWDWH JULG RSHUDWRUVY DE
and efficiently share resources'throughout the western states. Regionalization in the eastern and Midwestern
U.S. has shown the benefits of integrated energy markets to share resources among members.

AB813 was introduced to establish a pathway for the California Independent System Operator to form a
multi-state regional transmission system organization. Although AB813 did not adwahpass into law

in 2018, it remains in active discussion and would gdgtampact IID as a power utility anBalancing
Authority.

The current wording of AB813 does not require a utility to join or remain in a multistate regional
transmission organization. Specifically, Section 8393 states that AB813 does not requidifamgiaC
transmission owner, retail seller, or local public owned electric utility to join or remain in a multistate
regional transmission organization. The decision to join an RTO is left to the individual entity based on its
preference. Should the bgrogress andetain itsoptioral languagellD will perform a detailed evaluation

of the benefits and the costs prior to making a final decision.
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To the degree that regionalization benefits California, 1ID could also benefit due to efficiencies and
increagd renewable energy contributions to serving load. If [ID generation is the lowest cost generation to
serve its load, then effectively, 11D will continue to serve its load using its existing generation, and any
H[FHVV JHQHUDWLRQ E H\fRe@dintp, tHe\matkBt DoGe@ite@ad &dthelRs and 11D will

be paid the market price for the excess generation, thereby, making available an additional revenue stream
for IID.

However, it is also acknowledged that the promise of lower power costsalsaldome at.a cost from

., IV SHUVSHFWLYH 7KLV FRVW FRXOG LQFOXGH D.ORVV RI FRQWU
impact of renewable energy projects in the IID service area. The net effect of the potential benefits and
costs is difficlt to surmise and depends on the details of the final structure of regionalization.

The intent of regionalization in the form of an integrated western regional energy market is to facilitate grid
RSHUDWRUVY DELOLWLHV WR PR lesbureed \tHranghoDtQlte Webtdr Istdt€sW O\ V'
Regionalization has been discussed by both state lawmakers and the California Independent System
2SHUDWRU &%$,62 ZKLFK FRQWUROV.PXFK"RI &DOLIRUQLDYV HOHF
Midwestern US. has shown the benefits of integrated-energy markets to share resources amongst the
members.

A transition to a fully integrated electricity grid<in the Western United States through the creation of a
regional independent system operator is thought byyrnwahelp integrate increased renewable energy by
balancing supply and demand across..a larger geographic area. Currently, within the Western
Interconnection, electricity is managed by38 sepaBat@ncingAuthorities across the United States,
Canada, an¥exico. All 38 BAs, including CAISO, are part of the synchronized Western Interconnection,
but each BA is independently responsible for balancing supply and demand in its own territory. The BA in
CAinclude: Balancing Authority dflorthernCalifornia, Calfornia Independent System Operator, Imperial
Irrigation District, Los Angeles Department of Water and Power, Pacifi@fegt, Turlock Irrigation
District, Bonneville Power Administratiefiransmission, NV Energy, and Western Area Lower Colorado.

In order b improve reliability, cut costs, and increase efficiency, a number of these balancing authorities
(and BA outside of CA) are partnering in the Westenergy ImbalanceMarket, which is managed by
CAISO.

7TKH (4O LV-WERHDIPOUNHW ™ W KW elo Metwewn \suppyandRilemand every five

minutes. This regional market has demonstrated numerous benefits of enhanced regional grid integration,
such as reducing costs and greenhouse gas emissionwsver, the EIM is limited in that it only ails

for incremental adjustments to generation dispatch schedules and only captures a small portion of the
UHJLRQYYVY ZKROHVDOH HOHFWULFLW\ PDUNHW &%$,62 :HVWHUQ VW|
are exploring the creation of the more fullagrated regional electricity market that would be managed

by a single system operator and includea@{ HDG PDUNHW 6XFK D PDUNHW FRXOG H(
planning, improve grid efficiency and reliability.

Although AB 813 stalled this yeaBB 100, which requires California to get 100 percent of its power from
renewable and other zecarbon resources by 204bas signed by Governor Brown on September 10,
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2018.SB 100specifies intermediate milestones:=4d percent by 2024; 452 percent by 227; and 5660

percent by 2030. The bill to begin the process of transforming CAISO into an RTO did not advance from
thestate Senate this year, but the effort may continue in the future. Previous efforts to create an organized
market in théWest have faild to advance as well. In tf8B 100signing messag&;ov. Brown reiterated

his desire for California to join neighboring states in a power system that integrates utilities across the West.
He indicated that he believes a regionalized electric grid wouki@®Q FH & D O L {dalddp gy OR Z
allowing California to share renewable resources with neighboring states, thereby reducing costs and
increasing resiliency of the Western grid.

In a related matter, CAISO is positioning to take a large share of theWitke competition forreliability

coordinator customers, the Western Electricity Coordinating Council revealed recently. WECC CEO

Melanie Frye recently stated that WECC has received tentative RC commitments from balancing authorities

and transmission @pators representing all but 2 percent of net energy load in the West. She indicated that
SHUFHQW RI WKH UHJLRQYY ORDG ZLOO"OLNHO\ VLJQ RQ ZLWK &3

ZLWK 633 &%$,62TV 5& ZLOO GRPLQD WadaWéyveda bind Wl &Rday/WoavilyG D KR O F

represented in the EIMSouthern& DOLIRUQLDYfYV ,PSHULDO ,UULJDWLRQ 'LVWULFW

as its RC. The RC elections will give SPP a presence‘in 21 states; adding Arizona, California, Colorado,

Oregm, Utah, Washington and what appears to be athin'slice of Nevada to the 14 states where it currently

has members: Arkansas, lowa, Kansas, Louisiana,"Minnesota, Missouri, Montana, Nebraska, New Mexico,

North Dakota, Oklahoma, South Dakota, Texas and-WypniCs monitor compliance with NERC and

regional standards, including monitoring risks, taking actions to preserve reliability and leading power

restoration efforts.

AB 813 was introduced by Assemblyman Chris Holden, chairman of the Assembly Utiltidsnangy
&RPPLWWHH $% ZRXOG DXWKRUL]JH &%,62V %RDUG RI *RYHUQRU"
&RPPLVVLRQ WR FKDQJH WKH ,62YV JRYHUQDQFH VWUXFWXUH WHF
California. If adopted, it would be the-first ptéh a multiyear process to make CAISO an RTO for the

West. Supporters of AB13include Gov%e URZQ DQG WKH &%,62 7KRWHIBHREGYH RSSF
the Sierra Club, some municipal utilities, and some ratepayer advocates. They contend the measure would
lump California in with" coabroducing statessuch as Wyomingand put California at risk of greater
LOQOWHUIHUHQFH - IURP IHGHUDO UHJXODWRUV XQGHU WKH 7UXPS DG
expansion-have stalled-during the past two yieattse face of strong opposition both inside and outside of
California.

AB' 813 does not create a medtiate regional transmission system organization, but it provides a process

for the ISO to develop a new governance structure to take the place ofrér@ ¢8O governing board

consisting of five members appointed by the govern@adiforniaand confirmed by thstatelegislature.

7KH QHZ JRYHUQLQJ ERDUG ARG EH QRWGBISHQIGIHQMG ZLWK RU VX
authorities or ommercial interests in the power sector. The bill required that the new governance structure

shall not be implemented before January 1, 2021. The new governing board is viewed by other states as a
necessary step for them to allow their jurisdictional electtilities to participate in a CAISGd RTO.

With the new board in place, individual states could authorize or direct their jurisdictional utilities to join
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in forming an RTO, but these would be individual state and utility decisions that play oyeav&rrather
than a single event in which the entire western interconnection becomes a single RTO.

Some environmental groups strongly support regional expansion as a way to integrate more renewable
resources and decrease reliance on old fossil plardssatite west that might not be able to compete in
regional markets. Other environmental groups oppose the effort because they are concerned that regional
grids will increase fossil fuel output, particularly from coal.

RTO benefits

To provide reliable eledtity service, demand and supply must be continuously balanced. RTOs and ISOs
are designed to choose which generators are committed and the dispatch levels.to meet demand, based on
resource cost and flow constraints. Existing RTOs operatealiegd andeaktime wholesale energy
markets and various ancillary service markets. Some of the RTOs and.ISOs also have a forward capacity
market. In the daphead market, the RTO or ISO evaluate bids received from power plant owners/operators
for power to satisfy fiiecast demand on an hourly basis. The RTO selects the resources to meet that demand
the following day by selecting the lowesist resource first;sthen the next lowest, and so on until it has
chosen enough generation to meet forecast demand. The unitsettetlected (clear) are obligated to
provide energy during the following day for the hours that they cleared. Because the RTO selects the lowest
cost resources available to meet load, renewable generatibich has no fuel costis usually dispatched

first. The price paid to all generators providing power within a given hour of the day is the price offered to
meet the last megawatt of demand from.the higbest power plant that clears the market. This price is
called the clearing price.

Customer demandt any given hour is usually not exactly what was forecast the previous day. Therefore,

RTOs operate redilme markets to account for the differences between predicted and actual demand, in 5

to 15minute intervals. Resources bid into the real time mafketspot markets) are cleared in a lowest to

highest cost, similartothedd KHDG PDUNHW %HFDXVH RI UHQHZDEOH HQHUJ\
energy that is available, less higloarst fossil generation will be dispatched to meet system lcachdke

renewable energy isavailable, conventional power plants are usahigsser timgbecome increasingly

less economical.

Key rationale and benefits for RTiiased organizations to handle the wholesale bulk power market are
included in the followng key table:

RTO functions Benefits

Provide ~ equal access Equal and nomliscriminatory transmission system access u
transmission system transparent and open access transmission tariffs (OATT)

Operate energy, pacity, and ancillary service markets using 4
cost unit commitment and dispatch subject to transmis
constraints

Perform efficient marke
operations

39



Integrated Resource Plan ~» f

Facilitate large, competitivg RTO rules encourage greater market participation, greater liqu
SOLTXLG" PDUNHWY and pricing optioa for participants

Coordinate regional planning | Integrated system planning with regional expansion needs and

Employ a market monitor to assess market competitiveness

Ensure market competitiveness . :
ensure no members with market power or undflednce

Foster alternative  resour( Facilitate markets for demand response and.integrate rene
options resources in the resource mix

Provide hedging products including financial transmission righ

Integrate risk management too| .. L.
g 9 mitigate congestbin risks

As an example, the PIM Interconnect claims that its services provide regional savings benefits of more than
$2 billion annually including savings from energy production cost from $34iG million annually. The
Midwest ISO claims similar totalrmual economic benefits including an estimated $i300 million

annually for its centralized dispatch of energy operations

Many stakeholders see the benefits of moving to’a HRased transmission organization. The efforts,
resources, and dollars invesiadhe current RTO system make it difficult to consider reverting to another
framework without significant policy backtracking.. Still, there are areas where further efficiencies and
market design considerations should and may:be pursued to build updiicterages and grid access in
RTO-based regions while widening the participation in devising methods to more accurately measure value
and benefits.

Opponents of AB813

Those arguing against regionalization, have stated that the Western Energy Imbaldmtedvidready

doing a good job at allowing energy to be bought and sold as needed among Western states, without building
new transmission lines from wind farms outside California to consumers in California. For example, Barry
Moline, executive directorfahe California Municipal Utilities Association, which represents publicly
RZQHG XWLOLWLHV WKURXJKRXW WKH VWDWH zZDV TXRWHG DV VL
UHJLRQDOL]H WR WDNH DGYDQWDJH RI RSSRabh energwWeburces iHOVHZKEF
CaliforniaandusingilVWDWH WUDQVPLVVLRQ OLQHYV ZRXOG IXUWKHU WKH \
Moreover, he said, AB813 would benefit wealthy -ofistate investors and conglomerates that want
California ratepayers t& D\ IRU LQIUDVWUXFWXUH IURP ZKLFK WKH\YG SURIL
companies and a lot of renewable resource developers that want to deliver kkoRattUV LQWR &DOLIRL
OROLQH VDLG 37KHVH IRONV ZDQW WR PDNH PRQH\ RIlI RI &DOLIRU!

Expanding the Energy Imbalance Market (EIM) is already under consideration by the CAISO and is not an
argument against ISO expansion or a substitute for it, because the EIM by itself does not reduce the severe
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western grid fragmentation that is the sourcenath of the unnecessary costs, pollution, and reliability
risks. Coordination with the Bonneville Power Administration (BPA) has occurred for years and continues
to improve. It does not substitute for or argue against western grid integration, wHitdtéaanore robust
coordination with all western utilities.

2SSRQHQWV RI WKH ELOO vVD\ GHUHJXODWLRQ RI WKH PDUNHW WK
fossil fuels, opens it up to malicious speculation and would cost residents lflidolars in fees. Recent

newsletter articles explain that opponents raise the fear that this change would allow other states or the
IHGHUDO JRYHUQPHQW WR LQFUHDVH LQIOXHQFH 'RQ &DOLIRUQLDY
harm disadvantagl communities in California. The basis for these claims is not substantiated.

Opponents of AB813, including some environmental groups, suggest that.an RTO.such as that motivating
AB813 would open up California to more foskikl energy sources such aattigenerated by coal. They

also express concerns that by participating in an RTO, California-would be subject to the jurisdiction of the
FERC (the Federal Energy Regulatory Commission) that couldurdelvV &DOLIRUQLDYTY UHQHZD]|
standard and effts to reduce greenhouse gas emissions. Some attorneys note that the Supreme Court has
ruled that the federal government prevails over state law.

Proponents of AB813

7KRVH DUJXLQJ IRU WKH ELOO.VDLG LW ZRXOG |¥dars/byitappi€@gD O LI R U C
into Wyoming windmills and Arizona solar arrays, while spreading sustainable energy throughout the West.
37KLV LV WKH GLUHFWLRQ WKH JULG LV KHDGLQJ LQ ~ VvVDLG &DUO
3:H QHHG WR ED WHOWKWRVYRSWMHP DV D FRQJUXHQW ZKROH =~ $ VHW F
to ease the concerns of those who ‘worried about linking-bleepCalifornia with the red states of the
LQWHULRU :HVW 37KH SXUSRVH RI WKH DPI3Q&8PHIQVWW &D/OWIR W® DD/
PDNLQJ RQ UHQHZDEOH HQHUJ\ DQG FOLPDWH FKDQJH DUH QRW O
new language included a requirement that a California TO, retail seller or publicly owned electric utility

not join or rema a member of an RTO with a centralized capacity market. The amendments also insisted

the state not undermine its ambitious scheme for achieving reductions in greenhouse gases and for
purchasing electricity from renewable energy and-parbon sources.

Others argue that climate action and expansion of renewable energy is currently being held back by the
inefficient patchwork of how transmission grids are managed across the west. The California Independent
System:Operator is the manager of most of CalifolnfV WUDQVPLVVLRQ JULG RYHU ZKLE
RXU KRPHVY DQG EXVLQHVVHY ,Q RUGHU WR PHHW WKH DPELWLRX
landmark programs California lawmakers face a major choice: give the CAISO a chance todéadbme

fledged western regional grid operator or keep the balkanized, polluting grid management system, currently

in place. AB813 will allow the CAISO to work with neighbors in #est to oversee transition to a full

integration of theNestern grid. Otheclimate leaders in th@/est are eager to work with California on a

regional electrical system that supports their clean energy resources and provides affordable access to clean
energy resources in neighboring states. By helping each other out in thi€alifgrnia can take better
DGYDQWDJH RI WKH UHJLRQYYVY FOHDQ HQHUJ\ )RU H[DPSOH LQVWI
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the slack when the sun goes down when California needs to meet its evening peak energy use, renewable
power from othestates could take up the slack. This makes for a cleaner, cheaper, and faster transition to
a decarbonized energy future and will help California to meet its climate goals.

%HORZ LV 15'&TV UHVSRQVH WR TXHVWLRQV EHCafdrnlabtand$itc&¢ E\ RS S
benefit enormously by coordinating with its neighbors in an energy market that facilitates clean energy.
NRDC argues that tr& HVWHUQ JULG LQWHJUDWLRQ ZRXOG-QRW XQGHUPLQ
policies. Instead, an expazd CAISO, covering more of the West, like all organizations doing business in
California, would be bound by California laws. No state clean energy requirements.would be eliminated.

ISOs are policy takers, not policy makers. They must comply with the priigiges of the states they

serve. AB813 addresses this concern by requiring the withdrawal of California utilities if the expanded
CAISO fails to observe state policies.

Western grid integration would not necessarily mean more reliance-oif-staite reewable resources and

less renewable production in California. Electricity markets are amayostreet. California could import
low-cost renewable energy when it is plentiful elsewhere and .sell excess to other states, helping manage
costs, especially imptant tolow-income communities. State studies.recently concluded that access to
lower-cost surplus renewable energy from around the West creates an economic magnifier effect that will
reduce electricity bills for all Californians.

Western grid integratio RXOG QRW HOLPLQDWH &%$,62TV DFFRXQWDELOLW\ W
attacks on state policies. Like any other organization in California, a Regional System Operator must obey

all California laws. Grid integration allows for sharing of regibenergy reserves, avoiding the need for
GXSOLFDWLYH SRZHU JHQHUDWLRQ $% UHWDLQV &DOLIRUQLDT
transmission organization, as the ultimate measure of accountability. Regional transmission organizations
cannotignore state recommendations. States have an influential voice in RTO decisions. When there are
disagreements, they can petition for review by FERC and the courts. A regional transmission operator
would not supersede state resource adequacy standardwlanchime traditional state authority to establish

rules to determine loaterm needs and how renewable generation, demand response, and energy efficiency

can meet those needs. Eveviestern state insists on maintaining its right to set its own resourgezsaye

standards. Grid integration will leave resource adequacy decisions up to the states participating in a regional
transmission organization.

A core benefit-of regional expansion is to enable greater exports of surgtatdnmenewable generation.

A process toincrease export opportunities is to consolidate the 38 BAs in the West and eliminate the piling
up of transmission access charges each one currently levies on every energy transaction. Coordinated
scheduling of resources may help reduce gridyestion caused by bilateral deals reserving transmission
rights, as WECC studies have previously shown. Expansion allows operators to use the grid more to its full
capacity, reducing the need for additional transmission lines.

Supporters of AB813, includinCalCCA and some environmental groups, suggest such an RTO would
help advance the demand for and growth of renewable energy, as well as the ability of the power system to
integrate renewable energy, and thus promote development of renewable enerdpini&aliupporters
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also observe thatachange inC&829V JRYHUQDQFH VWUXFWXUH VXFK DV WKDW |
in order for such an RTO to be implemented. As the CalCCA position materials point out, a significant
challenge in building locatenewable resources is ensuring sufficient value to support the cost of
construction, and a significant risk to value is the expected curtailment and negative wholesale prices. A
broader and more effectivé/estern market through regionalization could lowsese risks for local

renewable projects. THell would require that a future proposal for regionalizing the grid would need to

be developed in an open, transparent way, and reviewed broadly by the public, the CEC, the CPUC and
CARB prior to consideringany actual regionalization GBICA believes that a wetirafted. plan will

support the ability of CalCCA members to procure and build local renewable resources by creating a
VWURQJHU UHQHZD E 2dlondligatiod J3 aR® likbly\H & éurther reduggeenhouse gas
emissions by exposingcedL UHG SRZHU SODQWYV WR FRPSHWLWLRQ IURP FKHL

‘HVWHUQ JULG LQWHJUDWLRQ ZRXOG QRW.LQFUHDVH WKH OLNHOL
energy procurement and resource planningOpgoFLHY &DOLFKRUQLDTV ,62 LV DOUHDC(
regulation, and enhanced grid integration will not change the‘nature or scope of that oversight.

Background of AB813

Some opponents to regionalization argue that regionalization puts Californiafat iigkreased intrusion

by FERC and the federal government in general. In that California is already regulated by FERC for its
electricity transmission and wholesale market activities, and thatWstern grid is already an
interconnected system coveriti§ states and parts of Canada and Mexico, while every state has its own
policies about greenhouse gas emissions and renewable energy sources. Problems arising from diverse
states with diverse policies trying to control the outcomes of a single physidallgonnected electrical

system exist today and will continue to exist with or without an RTO. (An example is the great difficulty

in calculating the carbon content of electricity entering CA over its interconnections with other states.)

The US Constitutin gives the federal government authority over states in matters of interstate commerce
WKH 3FRPPHUFH FODXVH RI WKH FRQVWLWXWLRQ 7KLV LV VRPHY
had vast impacts in.allisorts of arenas. The Federal PowenfA®35 designates wholesale electricity
transactions and high voltage electricity transmission as interstate commerce under the Constitution, and
establishes FERC as the regulatory authority to implement the FPA. There have been important updates to
the FPA through federal legislation over the years, most recently the Energy Policy Act of 1992 which
paved the way-for wholesale power markets operated by ISOs, and the Energy Policy Act of 2005 which
created a.new framework for ensuring power system ritiadind security in the wake of a major blackout
in 2003. But the underlying FPA framework has not changed substantively. FERC has been the
implementing and regulatory authority over the relevant provisions of the 1992 and 2005 acts, and the
regulator ofall the ISOs in the US. As a result, the CAISO is already a HuRtlictional entity, and 100
percendf what it does is specified in itariff.

Any changes to the CAISQ@uriff that are originated by the CAISO (in contrast to ones that are ordered by
F(5& PXVW KDYH DSSURYDO RI WKH &%,62 %RDUG EHIRUH EHLQJ ILC
five members appointed by the governor of CA and confirmed by the CA Senate. So there may be concern
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that a board that is not Gé&ppointed might make differedecisions about what the Regional ISO can

submit to FERC, and some of those decisions might be less favorable to California. That is a plausible
VFHQDULR %XW WKH QHZ %RDUG LV UHTXLUHG WR EH 3LQGHSHQC
political interests with markeparticipating entities or specific state or local governments imethienal

,629V WHUULWRU\ ,Q WKH HQG )(5& VWLOO KDV WR UXOH RQ ZKDV
word (unless the FERC decisionoigerturnel in the courts).

The above should not be misconstrued to say that FERC regulation and authority are not problematic for
states. However, with regard to AB813 and the forming oégional ISO compared. to the CAISO
governance as it today there would b&/iIWOH GLIIHUHQFH LQ A(5&TV DXWKRULW\ RI
government to overrule or undermine CA policy objectives. Conversely, Texas, Hawaii and Alaska are not
subject to FERC regulation because they do not engage in interstate ‘commerce faityeletthe case

RlI 7H[DV LWV EHFDXVH 7H[DV GRHVQIW. FRQGXFW LPSRUW DQG
HVVHQWLDOO\ DQ HOHFWULFDO 3LVODQG“IRU PRVW RI WKH VWDW€F
of the reliance on imp&s for over 20 percent of electricity supply annually.

Gov. Brown and several prominent environmental groups including the Natural Resources Defense Council

and the Environmental Defense Fund also back the.measure, claiming it will cut costs for coasdmers

bring more clean energy into the state. They also:hope the plan will phase out fossil fuel plants. Opposing
environmental groups fear a regional grid could increase fossil fuel input, particularly from coal, into
&DOLIRUQLDYV HQHU bt thduregsureaBiudrtisaRtetbi Wibwuld lallow for electricity to be
WUDGHG 3PRUH HIILFLHQWO\ DFURVV VWDWH OLQHV" ZKLOH DOORZ
sources such as solar and wind energy-producers.

Lauren Navarro, a policy mager with the Environmental Defense Fund, told the committee the bill would
SFHPHQW &DOLIRUQLDYV OHDGHUVKLS LQ WKH QDWLRQDO PRYHPF
enables us to use more clean energy and take dirtier resources off theQgri*R WKHU VWDWHYVY ~ 1DY
3>&DOLIRUQLDYfV@ UHQHZDEOHV DUH OHVV H[SHQVLYH DQG ZLOO
WUDQVLWLRQ WR FOHDQ UHVRXUFHYV ~

7KH GHEDWH RQ $% KDV UHPLQ QB0GeneRP tlisR.| INtHo$eavs\iHe Bldiey V

suffered a shortage of energy supply caused by market manipulations and capped retail electricity prices
ZKLFK"OHG WR PXOWLSOH VWDWHZLGH EODFNRXWY DQG WKH FROC
The statdt HJILVODWXWMKOD GIDPRXV DSSURYDO RI GHUHJXODWLRQ RI WK
followed by unintended consequences. Market manipulation by Enron (and possibly other entities) drove a
major. utility company into bankruptcy, caused blackouts and forced @édifiesidents to overpay billions

of dollarss Enron was a U.S. enefggding and utilities company that facilitated one of the biggest
accounting frauds in history, using false narratives to inflate revenues. Enron was also implicated in the

V W D WiigyT &fisisl Qe Enron debacle led to the creation of the CAISO, whose board members are
appointed by the governor.

High electricity prices in the beginning of the 1990s caused the CPUC to become interested in and it started
promoting further competition ialectricity generation to reduce electricity production costs. In 1992 the
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commission announced its intent to examine the current electric industry and to explore alternatives to the
UHIJXODWRU\ DSSURDFK &DOLIRUQLD T Y &Qhié siruciufelinthe to@X VW U\ V
a Direct Accessype model that would allow both bilateral and market deals and give retail customers the
choice to obtain electricity from any utility or other Energy Service Provider. The utilities would initially
beforbidden to enter into lonterm bilateral contracts and would be obliged to procure all their electricity
WKURXJK WKH QHZO\ HVWDEOLVKHG HOHFWULFLW\ PDUNHW 7KLYV
December 1995, which laid out a set of policesreate a fully competitive electricity market and to guide

the utilities in restructuring their operatién3his would be supported by the introduction. of full retail
competition and the vertical unbundling of the electricity industry to enable coimpetiOUs divested

most of their instate fossiliel generation and sold it tmmdependenpower. producers or merchant

generators. Operational control of the utiiiyned highvoltage transmission grid was transferred from

the 10Us to the California Inggendent System Operator. Before restructuring, each vertically integrated
investorowned utility performed the grid management functions for their own specific geographical area.

In other areas, utilities centralized these functions in a power_ pool. Westaucturing, the I0Us would

remain the owners of the transmission network and distribution grids in their service area and were
transformed intatility distributioncompaniesand energy brokers or scheduling coordinators were formed

to match electricit supply and demand in a market setting. The ISO'evaluates submitted supply offers and
demand bids and determines generator schedules based on the capabilities ovibiealgigtransmission

grid.

The California Power Exchange, was created to functioRBsOLIRUQLDYY PDLQ 6& DV WKH S
electricity market balancing supply and demand. In theattesad market, with an anticipated volume of

90 percent of all trades, prices in these markets are hourly. In this market, buyers provide the amount of
electricity need anticipated for each hour of the next day and the prices they were willing to pay. Sellers
stated the amount of energy they could produce and the prices they required for each of those hours. Based

on all the received demand and supplysbihe PX determines the highpsiced supply bid necessary for

meeting demand during.any given hour and that will set the single rtdekeing price to be paid by all

EX\HUV WR DOO VHOOHUV IRU HQHUJ\ SXU FK radkbGell Brid pirthasd/ KR X U
all of their power through the PX until March 2002 or until the CPUC ruled that they had recovered their
stranded costs.

&DOLIRUQLDYY HFRQRP\ DQG VXEVHTXHQW HOHFWULFLW\ GHPDQG
restructiring. Peak demand increased abipercent between 1993 and 1998. During those same years,

5 California  State Auditor (2001),Energy Deregulation: The Benefits of Competition Were Undermined by
Structural Flaws in the Market, UnsuccdasOversight, and Uncontrollable Competitive For¢c2900-134.1R,
Sacramento CA, www.bsa.ca.gov/bsa/, (June 2002)

6 ‘ee'™Z 4 A4 trrs A1 8 & fet"%> ""Zc.o> T—"¢<o% —St s{{reida "f'f” ""iete—tt "' .
Economic Policy During the 1990s, Jm F. Kennedy School of Government, Harvard University, June- 23,
2001, econwww.mit.edu/faculty/pjoskow/files/usen1990.pdf, (December, 2001)
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LQVXIILFLHQW QHZ JHQHUDWLQJ FDSDFLW\ ZzDV DGGHG WR PDLQWI
margins to fall from approximately 13 percent to appr@tity 4 percent. During its first two years of
operationg apart from some staup problemg the California electricity market seemed to be working

mostly as designed and expected. Over time, electricity producers found that uninstructed deviations from
schedules could be profitable due to the resulting problems in balancing load and generation. These
imbalances caused the ISO to purchase more energy reserves from the ancillary services market to balance
the grid. Furthermore, ISO operators were coping thighnew uncertainties of the electricity markets, in

ZKLFK WKH V\VWHPfVY ORDG DQG JHQHUDWLRQ LQ UHDO WLPH ZHUH
purchase far more ancillary services than under the old vertically integrated structure:

Beforethe end of 1998, the 1ISO and the PX voiced concern to the CPUC and FERC of identified flaws in
&DOLIRUQLDYV UXOHYVY DQG PDUNHW VWUXFWXUH 7KH ,62 EHJDQ \
electricity demand, the rapid reduction in reserve margidgtee slow pace.of new generation investments.

In early 1999 the PX concluded that during periods of high_electricity. demand, market power could
determine and set wholesale prices, thereby voicing its concerns about the spot market price volatility. To
remedy these problems, the ISO and the PX sought to change the markets and their procedures. Within the
first two years of operation, the ISO had filed 30 major revisions to'its protocols with FERGtineal

energy prices, although more volatile and peghimtimes of greater demand were roughly moving with
day-ahead energy prices and competitive wholesale market prices for power were reasonably clese to pre
restructuring projections.

As of the beginning of 2000, in general,restructuring seemed on Mask.encountered problems were
solved by changing and adding procedures.and market rules. Prospects for declining overall wholesale
SULFHVY VHHPHG IDYRUDEOH &DOLIRUQLDYYVY HOHFWULFLW\ JULG
neighboring countrieCalifornia generation facilities had roughly 55,000 MW of capacity and the state
ZDV DEOH WR LPSRUW DQ DGGLWLRQ@DO 0: &DOLIRUQLDTYV PDU
huge increases in both the amount.and volumes of electricity tradimgevMdn when temperatures rose
during the spring of 2000, the electricity market experienced difficulties. Both California and the entire
Western region experienced one of the hottest summers in decades while hydropower reserves in the
Northwest were low drito a dry winter. New merchant generators had entered the electricity market by
the year 2000. Many of them had bought the divested power plants from the IOUs. Hydropower, often used
for generating electricity during peak demand hours, had limited biljlalue to the dry winter. Hydro
facilities"have more flexibility to provide more rapid reaction time voltage changes compared to the slower
reaction.of both nuclear and fosgikl plants run on steam, which are generally used to providddrse

powe (a more steady output of electricity according to prearranged schedules). Because grid management
and energy demand vary enormously during summertime peaks, large amounts of hydropower are used
during the summer to meet these contingencies. Becausketlricity California needed for the summer

was not available from traditional eat-state sources wholesale prices began to rise above historic levels

in May 2000. In June 2000, PG&E had to interrupt service to its customers in the San Francisco Bay Area
for the first time in its history, brought on by high temperatures, a disproportionate number of local
generation units being unavailable, and insufficient import capacity due to a lack of transmission capacity
in the Bay Area.
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Throughout the 2000 summavholesale electricity prices in California were nearly 500 percent higher

than during the same months in 1998 and 1999. SDGE was allowed to pass on its electricity wholesale
prices to customers. State legislators installed a retail price cap. Duriagntimeer of 2000, CA I0Us

reported huge losses because they were obliged to buy power at wholesale prices far higher than the retail
rates against which electricity could be sold, however, the CPUC did not fulfill the requests for retail rate
increases. Eveduring times of reduced electricity demand and lower temperatures, electricity wholesale
prices remained above average between May and December 2000. Natural gas prices also increased in 2000
such that monthly average wholesale electricity price had tasever $250 per MWh by December 2000.

Natural gas prices in California reached their maximum in December 2000 at $58.76/MNSiutlern

California. At such high prices for natural gas, many generators struggled.to generate energy and sell it at
or belav the established price cap without substantial loss, resulting in-deteriorating financial conditions

for the utilities adversely impacting the creditworthiness of PG&E and SCE. Subsequently, the utilities
stopped payments to the ISO and some small generdihe smaller generators ran up against their credit

limits and stopped selling electricity to California. The CPUC approved a 10 percent electricity retail price
increase by early January 2001. The allowed increase was not sufficient for thes utlidover their

ongoing wholesale power costs, nor make progress paying.off their previously acquired debts. Because of
WKH XWLOLWLHVY LQDELOLW\ WR. S BEkediWértly., 62 DOVR EHFDPH ILQDC

Eventually, electricity producers refused to sédictricity to both the utilities and the ISO, preferring to sell

their electricity in other electricity markets and other. states. An accumulation of cold weather and short
hydroelectric power supply resulted in a simultaneous strong need for eleatritieyPacific Northwest.

By mid-January of 2001 the utilities had run out.of cash and stopped paying their bills for power they had
already purchased. FERC directed the ISO to.ensure the presence of a creditworthy counter party to ensure
financial backindor all third party energy procured for PG&E and SCE through the ISO markets. Most of
&DOLIRUQLDYYV HOHFWULFLW\ WUDGLQJ ZDV FRQGXFWHG RXWVLGH
with the almost bankrupt PG&E and SCE. The State of Califaanting through the California Department

of Water Resources, began purchasing energy on behalf of the UDCs. A bill was passed authorizing the
department to enter into logrm contracts for the purchase of net short electric power.

During the Californiaelectricity crisis, that ISO structure broke down and the markets at the heart of this
design became dysfunctional. There were loopholes that gave people more chances to go outside the
parameters:they are supposed to be working within. There were nsi@na\vin the original tariff to deal

with these eventualities. Events made clear that the market design was faulty. Some of the shortages
exercised during that time may have been caused by lack of coordination between balancing authorities and
by individuds with knowledge on how to manipulate the system to benefit themselves. Many of the
problems experienced during that era may have been avoided under the regime of a properly designed
regional transmission organization.

The ISO, the PX, and the respectinarkets were developed and created during little more than nine months
and not all the bugs were solved by the time operations began. Problems with the markets during that period
have caused some to view deregulation and markets unfavorably. Propemedasarkets can cause the
realization of cost savings (CAISO studies show that regionalization could save up to $1.5 billion annually

by 2030) as has been demonstrated by RTO markets in other regions of the US. Net demand curves (the
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touted duck shaped tdYHVY VKRZ WKDW WKH VWDWHYV ORDG GLSV LQ WKH
increase output and then ramps up steeply in the evening as the sun sets. The steep ramps require CAISO

to lean on fastamping generation to meet evening demand. Solar R€tfaion in CA had reached the
penetration level in some regions such that solar generation has to be turned off on some sunny days.
Coordinated scheduling with a broader region might bring revenue to California by selling more solar to

other states thatould in turn save money.

,Q DGGLWLRQ D UHJLRQDO JULG PD\ KHOS VXSSRUW &DOLIRUQLDT\
Wyoming windmills and Arizona solar arrays, while spreading sustainable energy:throughout the West.
Some utilities in thavest outside CA are looking for ways to procure more renewables, in-alignment with
&DOLIRUQLDYY JRDOV B5HIJLRQDOL]DWLRQ FRXOG KHOS &DOLIRUQL
LVQTW JRLQJ WR GHFDUERQL]H EHFD XywdieapRl@diridalleQetgy, tkeRrbyY E X W
indirectly reducing carbon emissions. Under regionalization, California will continue to have control over

its resource decisions, GPolicy, generation siting, and retail rates and-programs.

Impact of Regionalizationto IID

To the degree that regionalization benefits Califoritizs also acknowledged that the promise of lower
SRZHU FRVWYV FRXOG DOVR FRPH DW D FRVW IURP ,,'"fV SHUVSHFWL
BA, and it could lessen the soemnomic impact of renewable ‘energy projects in the IID service area. The

net effect of the potential benefits and costsis difficult to surmise and depends on the details of the final
structure of regionalization.

Joining an RTO in other regions of theunitry has been an option for a utility. Each utility evaluates the
benefits and costs and makes the decision to join based on the benefits to its stakeholders. The current
wording of AB813 does not require a utility to join or remain in a multistate magitvansmission
organization. Specifically, Section 8393 states that AB813 does not require any California transmission
owner, retail seller, or_local public owned electric utility to join or remain in a multistate regional
transmission organization. Tlaecision to join an RTO is left to the individual entity based on its
preference. Should thebill progress and remain options, IID should perform a detailed evaluation of the
benefits and the costs prior to making a final decision.

As a consequence of tiabove points, any effort to create a new rastiite regional transmission system
organization pursuant to AB813 or similar governance change will take at least three to five years before
the hew.RTQO begins formal operation with those utilities that égcidecome initial membe™® QG ,,' TV
current position is opposed to this policy.

AB 2514

AB 2514 requirepublicly owned utilities, such as llg determine targets for procurement of viable and
costeffective energy storage, to be achieved by two tatgits December 31, 2016, and December 31,
2020. Theséargets are tbe adopted by October 1, 2014 and reevaluated not less than every three years.
Publicly owned utilities areequired to report on its energy storage targets and procuremtbetCEC
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TheCECapproved on August 1, 2018 changes to its IRP Guidelines requiringt®@@tdside a narrative
how, under SB 338&enewable resources, mditour energy storage, and distributed energy resources,
including energy efficiencyareconsidered for meety reliability needs during the npeak hour.

TRANSMISSIONRESOURCES

ThellD TV a&m@tlansmission planning efforts are primarily centered on protecting‘and maintaining the
IID BA and meeting retail load obligations. In addition, tH2 must also prvide transmission services
under itsOpen Access Transmission Initiatiwegenerators selling energy to entities outside oflibe] V
control area.

ThellD 1V F XU UtemnWa@Rissibn plan meets the needs of its retail custofteesID is also
working on upgrades to its major soutbrth transmission lines to in@se.neaterm export capacity to
approximately750 MVA by 2017 However, this planned transmission-upgrade soon will be totally
subscribed and additional southrth transmission capacityill be required to export planned generation
from the Imperial County by 2016 or 2017.

It is almost a foregone conclusion that a major new transmission line will be constructed in the Imperial
Valley with a number of new 58¥ transmission lines proposéy private and public entitieff.the IID

does not develop this new line itself, i@ will work with the-various project sponsors to develop a line

that maximizes the benefits to thB and its ratepayers. THE will oppose any new lines that thtea

its balancing authority rights or which coulduresult’in strandinglbefV-. LQYHVWPHQW LQ WUD
resources.

Currently thdID is involved in informal, nonbinding talks with a number of different entities on possible
new transmission lines, gemdly coming.from the Yuma area to Imperial Valley substation in El Centro
and then north through Imperial Valley to Devers substation in the Palm Springs area. But there is no
development or planning agreements with any of these entities that wouldbikiddtthe new line.

How to meet this additional demand for seatirth transmissionisone of th® fV PRVW FWdiwWLFDO QH
tasks. Choosing its partners and the management and financial structure of a major new transmission line

will help thellD meetits transmission obligations and protect tHi2 1V % DODQFLQJ $XWKRULW\
protectthdlD §V H[LVWLQJ WUDQVPLVVLRQ ZKHHOLQJ UHYHQXHV IURP HC(

On a regional level, 11D has established plans with state and regionahisaim planning agencies with
WKH UHFHQW SURSRVDO RI WKH 6WUDWHJLF 7UDQVPLVVLRQ ([SDQ
transmission plan that is supported by many of the projects already planned and approved.

BASECASEPOWER SUPPLY PLAN ASSUMPTIONS

The planning process has resulted in a proposed generation plan that meets repevifddie standards
and greenhouse gas emission reduction requirements, while providing a high degree of priceamuttainty
system reliabilityfor the period of2019forward.
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A basic summary of the proposed resource plan, which will also be the baseline assumptions for the studies,
include:

Exhibit12: 2018 BaseCase Assumptions

The planned resource additions are in"addition tdlEhg power purchase agreement with for the currently

online renewable and:nonrenewable facilities, procured natural gas and procured biogas to be converted to
renewable energyadded in recent years to thédD §V UHVRXUFH PL[ $GGLWLRQDOC
efficiencylconservation programs of load reducing, load shifting and interruptible loads that have already

been installed are a part of thasecasassumptions as well.

With , " fiMsources, thdD will generate more tha#0 percent of its annual energy requirensefiom
renewable energy sources by2RP@ndthis IRP identifies potential resourcesneet the33 percent goal

by 2020and the 50 percent goal by 20@8ile keeping total power supply costs relatively stable for the
next several years

A key to thellD { Wower planning process is to minimize the impact of changes in natural gas costs.
Currently, thdID attempts to establish hedges for&Bmonths into the future. In the near term, Hie

would like to increase its hedging activities t@#ablefive-year term but is mainly focused on 3 years at
this time A longerterm hedging strategy will allow th#D to achieve price stability for a longer period in
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the futureand with the implementation of more renewables, iBefV YRODWLOLW)\ sSSR®& HQWLDO
less fuel and less purchases will be needed.

It is also useful to recognize that, from a rate perspective, it is not the total power supply cost that is

important but the average cost per MWh. The proposed generation mix presented in this IRReragps
energy costs rising at a relatively low rate over the sexéralyears.
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CHAPTER 2: SYSTEM DESCRIPTION

' TV (QHUJ\ '"THSDUWPHQW SURYLGHV HOHFWULF SRZHU WR PRUH W
and parts of Riverside and San Dieguinties. As the sixth largest utility in California, [ID controls more

than 1,100 megawatts of energy derived from a diverse resource portfolio that includes its own generation,

as well as longand shorterm power purchases.

As a consumeowned utilit\ ,," ZRUNV WR HIILFLHQWO\ DQG HIIHFWLYHO\ PHHYV
SRVVLEOH UDWHYV W \‘¢to&Xdf WiKgtirectlyDumitHHEWEASt @iRRiEs. This is accomplished

by producing power supply locally, using efficient, loast hydoelectric facilities, ‘steargeneration

facilities, as well as several natugas turbines. Environmentally friendly. operations are emphasized by
HPSOR\LQJ DV PDQ\ UHQHZDEOH UHVRXUFHYV. Dregndvabslp@tlioOH WR HI
sandaUGV ,,'fV GLYHUVH UHVRXUFH SRUWIROLR SURYLGHV FXVWRF
Southern& DOLIRUQLD DQG WKLV VWDQGDUG RI TXDOLW\ VHUYLFH ZLC
activities.

In2017 WKH ,,'"fV 